It is argued in this paper that the current attempts at community involvement in environmental planning and development in Jordan have not been fully realized. This is demonstrated through implementation research, reported here, of public participation in local air pollution assessment in one of the most highly polluted spots in the country. It is concluded that the use of public participation (PP) in the environmental assessment (EA) process faces many challenges that limit the full benefits of public participation from being realized in the region, narrowly operational technical expertise; implementing officers' attitudes toward communities' capacity to understand complex problems; and the basic technical planning rational are structural impediments to effective community involvement. In addition, it is clear from the responses and surveys that the limitation of the public participation process includes factors regarding the conflict between stakeholders, which is a consequence of inadequate definition regarding the purpose of public participation and the lack of minimum performance standards. Effective public participation in this field facilitates the redefinition of the causes and effects air pollution. Fundamental to the realization of effective public participation is the recognition of its importance by planners, and role played by different forms of knowledge (such as scientific, technical, political, social, local, indigenous, bureaucratic, and historic) in this process. This study is all about trying to close the gap between regulators and civil communities with respect to public participation in EA. It is meant to build a bridge between civil society and the regulators so that the public and local communities are invited and welcomed into the PP phase of the EA process.
INTRODUCTION T
HE WORDS "CITIZEN ENGAGEMENT" and "Public Participation" (PP) are frequently used almost interchangeably. In this paper, the term "participation" is used to describe a process through which the public can influence and share responsibility over development initiatives, assessment of implemented plans, decisions, and resources that affect them. Experts made early environmental assessment (EA) studies usually without inputs from the affected local communities. As a result, their predictions and evaluations of the effects of development management strategies were often in error (Ravetz, 1999) . Experts are in a relatively good position to understand, design, and control engineering systems. But they are in a very weak position when these systems are absent, and myriad nonstandardized technologies are being employed. Second, and equally important, because most of the burden of the environmental problems is borne locally, as long as there is collective action at the local level, there is comparatively little need for coercive measures to ensure that local environmental initiatives meet the needs of the broader public.
Currently, there is no doubt that the underlying principles of EA, particularly the engagement of civil society in the process, are cornerstones of sustainable development (Palmujoki, 2006) . Principle 10 of the Rio Declaration on Environment and Development advocates for participation of all citizens in environmental issues. It mentions that at the national level, individuals should have the right of access to information on environmental issues and be accorded the opportunity to participate in decision-making processes, and access to judicial procedures and remedies.
The EA through public participation calls for a two-way communication in terms of recognition that the civil society and the public have information that can affect development adversely or positively. On the another hand, the proponents have information that at times is technical and is required by the public to make informed decisions; and therefore, both parties have to identify a middle ground as partners in development and exchange information as equal partners in the process. As a result, this process calls for a political environment, which is conducive requiring political commitment to provide space for the civil society to partner with governments and donors.
In the developed countries, the process of public participation engagement is quite advanced with appropriate institutions and support mechanisms in place (Bailey et al., 1999) , while in most developing countries the process is still at its embryonic stage. However, through the influence of international agencies such as United Nation Initiative for Children's Education Fund (UNICEF), World Bank (WB), and World Health Organization (WHO), the governments of many developing countries have acknowledged the need for greater emphasis on public participation and communitybased development strategies through different structures and tools such as local government policies, EA, and social policies (Abaza, 2000) . Some governments have also established their own participation programs based on indigenous practices and beliefs. Nongovernmental Organizations (NGOs) have also been major promoters of community participation ideals. Other active parties include international voluntary agencies and academic institutions (Alshuwaikhat, 2005) . Environmental issues, such as air pollution, are centered around the interactions of social systems and natural systems. These systems and their interactions can be thought of as complex, which is containing multiple linkages, irreversible changes and surprise events (Koop and Tole, 2004) . There is an ignorance about many aspects of these systems, and it may even be the case that they have characteristics that cannot, in fact, be determined (Wynne, 1994) . This concept has been referred to as complexity (Casti, 1994) and produces fundamental challenges for sciences; of most importance to this proposed project is that no single scientific perspective can completely specify and represent complex environmental interactions. One response of the environmental science community to complexity in natural and social systems has been the development of integrated assessment system (IA) (McGranahan and Gerger, 1999) . IA aims to incorporate more than one scientific discipline within the assessment process, recognizing the restrictions on representing complex environmental issues within the boundaries of a single discipline. However, there is incomplete agreement about what should be incorporated and what can reasonably be left out (Bailey, 1997) .
Problem statement
Air pollution is one of the central environmental issues in Jordan. Typically, the trend in Jordan is to exclude the public from the environmental assessment process and the work is limited only to experts. But in recent years, we have seen a drive toward increased public participation in some environmental assessment and policies due to the influence of international agencies and donors.
This paper reports on a project undertaken in 2006, that attempted to improve the citizen rights and knowledge by involving public representatives in a central environmental issue which is air pollution in one of the most highly polluted spot in the country. Furthermore, it investigates the significance of the high level of participation when assessing environmental problems and if there is a need for civil society interest to bear on local environmental actions.
During the course of this project, local public were given the opportunity to formally participate within the assessment process and open access to the knowledge and technical reports. The prototype chosen was the assessment of air pollution in Zarqa, a city of over 0.8 million people in the middle part of Jordan. The city contains the major industries of the country, namely, Petroleum Refinery Company, Al-Hussein Power Station, and Al-Khirba Al-Samra Wastewater Treatment Plant. The Ministry of Environment currently has three monitoring stations to control air pollution in the area. The data is used for several purposes; including provision of air quality, pollution sources, and pollution control. This project gave local people the chance to discuss the control measures that were implemented in the city to reduce air pollution and to describe their knowledge of local conditions. It was hoped that a methodology for public engagement would be developed that is transferable to other environmental issues and locations in the country or in the region.
Effective communication between decision makers, researchers, and the public at large is an essential part for the development of any air pollution control measures and polices. The interactions of these groups can be thought of as complex system, because it contains multiple linkages, irreversible changes, and groups with vested interests. If communication is poor, it may be difficult to involve all groups effectively in the process, and therefore there is a risk of failure to achieve general acceptance from all involved parties.
The ultimate goal of this study is to develop a capacity building and research program at the community and governmental level so that the governmental bodies involved in EA have the capacity to use public participation more effectively in EA. This research is all about trying to bridge the gap between regulators and civil societies with respect to air pollution management in the Zarqa governorate.
ENVIRONMENTAL MANAGEMENT DEVELOPMENT IN JORDAN
Environmental institutions have developed more slowly in Jordan than other parts of the developed world, and along with them the legislation, administration and capacity to implement EA and more general environmental management (EM). The reasons for this are many, but among the key factors are: (a) a general deficit of democratic governance; the country has a relatively young democracy that is regarded highly within the Middle East region, (b) industrialization that spawns pollution and other environmental concerns, (c) insufficiency of an educated and informed middle class demanding environmental services, and (d) shortfall of free speech and inactive media to voice criticisms about environmental performance. The media in Jordan typically focuses on covering daily events and activities rather than exploring environmental issues, due to the lack of skills and interests. A noteworthy exception is some of the environmental NGOs, which have for the last 5 years being using television and radio programs to report on EA progress, raise public awareness of environmental issues, and inform people about the progress and outcome of projects affecting their lives and environement. These challenges remain, though much less so than 30 years ago when worldwide concerns for environmental degradation began to grow and institutional responses, including EA and EM, were launched.
Recently, there has been notable progress in Jordan and now there is some basic arrangement of law, policy, administrative procedures, and government institutions to implement EA and EM. However, the capacity to administer, guide and review EA reports is generally inadequate. There is even less capacity to monitor the implementation of EAs (i.e., the Environmental Management Plans) and to ensure that developers are complying with the "conditions of approval" laid down by the authorities. The existing capacity gaps are compounded by the ever increasing demands placed upon the authorities by new development initiatives, various donor and development agency requirements, more complex environmental issues, and an increasingly articulate civil society lobby (General Corporation for the Environment Protection, 1997).
AIR POLLUTION ASSESSMENT IN ZARQA GOVERNORATE
The case study chosen for this project is air pollution in Zarqa governorate (Fig. 1) , a large-scale urban community with acknowledged air pollution problems. The air pollution has resulted from the factories and companies in the area, namely, the Petroleum Refinery Company, Al-Hussein Power Station, and Al-Khirba Al-Samra wastewater treatment plant. ing sulfur dioxide (SO 2 ), nitrogen dioxide (NO 2 ), nitrogen monoxide (NO), and hydrogen sulfide (H 2 S); Om Shorek School, measuring H 2 S, SO 2 , carbon monoxide (CO), and carbon dioxide (CO 2 ); Electrical Training Department School, measuring SO 2 , NO 2 , and NO; Elementary School, measuring SO 2 and H 2 S; and Jordan Environment Society, measuring H 2 S, CO, CO 2 , and particulate matter (PM 10 ). Table 1 summarizes current and predicted air pollutants in Jordan; the measurements showed that the air in the area contains excessive amounts of SO 2 and H 2 S. The measurements also concluded that a higher portion of SO 2 in the ambient air resulted from burning heavy fuel at the Petroleum Refinery Company and Al-Hussein Power Station. On the contrary, the major source of H 2 S is the Al-Khirba Al-Samra wastewater treatment plant. For the purpose of this study all current data on air pollution were collected and analyzed from Royal Scientific Society, Zarqa Municipality, Zarqa Public Health Directorate, and the Hashemite University. During the first phase of this project the following tasks have been carried out;
• Collection and processing of record data on exposure to air pollution, on climate, on health status of the population, and on geographical areas. • Analyzing the data; periodical analysis to estimate temporal and spatial variations in risk estimates.
• Assessment of the existing air quality management program in the study area by collecting and reviewing the available technical work that have been accomplished by the governmental body or by others.
• Preparation and disseminating findings to the specific focus groups at a later stage of this project.
PUBLIC PARTICIPATION METHOD
Methods for involving public in environmental assessment such as Citizen Jury, Citizen Groups, Planning cells, Focus Groups, Consensus Building Exercises, Surveys, Public Hearing, Community Planning, are well established in the literature (e.g., Crosby, 1995; Stewart, 1996; Forrester, 1999; Funtowicz and Ravetz, 1999; Smith and Wales, 1999; Rowe and Frewer, 2000) . These different types of public participation are relevant for particular situations, objectives, and stakeholders. Thus there are specific methods used to (1) inform stakeholders and gather information that forms the basis for decision-making, (2) consult interested and affected parties and thereby get questions and feedback, (3) involve stakeholders in the decision-making process as well as the implementation of the decisions taken, (4) collaborate or partner with stakeholders and share decisions in such a way that stakeholders take part in the evaluation of situations and also develop action plans.
A rigorous survey has been conducted during the course of this study prior to select the appropriate public participation method. The findings of this survey showed the following key issues that should be carefully considered for successful public participation approach;
1. Most Jordanian communities have throughout the centuries been working as communities and are used to volunteering toward further communal activities. This history is a strength that will, however, require incentives so that it can be strengthened. There are community group, which are used for decision-making processes like public gatherings. For instance, there are communities in the country where elderly and married men meet daily to advise the local chief on important community issues. Some of these can be tapped on to engage citizens in the decision-making processes, albeit to the exclusion of women. 2. Jordanian communities are not homogeneous, and have their own various ways of engaging citizens in decision making. These public participation processes are commonly characterized by male dominance. Women especially in rural areas are regarded as everlasting minors in decision making, the same for youth. Women are in most cases implementers instead of decision makers. Key positions within the community-based decision making structures are primarily occupied by men. The issue of dominance is not confined to male vs. female but also adults vs. youth within the same gender, and can be driven by the rich and most influential community members. Globally, the more affluent members of the community tend to be more vocal and overshadow the relatively poor.
These are some of the issues that have been considered prior to adapting an appropriate involvement mechanisms suits the objectives of this study. This paper is concerned with the views of public as represented by communities of citizens; thus, it does not matter whether the community is traditional (geographical) or one formed by other association (such as environmentalists, business community, NGOs, etc.), because the practice holds good for participations by any group that recognizes its rights to exist (Ravetz, 1999 The method of public participation used in this study is "focus group" (e.g., Morgan, 1993) . This participatory method involves 6-12 individuals selected to meet specific criteria to broadly represent a particular segment of the society. The group meets to deliberate upon a particular topic, and it has no direct decision-making capacity. Our study is designed to give local citizens the freedom to participate and contribute within the process of planning, policy making, and assessment. Furthermore, it suits our study because we are interested in examining how the public understands scientific and technical knowledge of their local environment, and exploring how the public participation can contribute to knowledge generation. Precisely, the strengths of this method can be described as follows:
• Good venue for learning about the needs of a particular group; • Help in revealing the lack of communication between local communities and officials; and • Appropriate way to gauge the opinion of the public.
On the other hand, the focus groups approach weaknesses can be defined as:
• lack of informed participants produces superficial discussion; • limited number of participants limits representativeness of opinions; and • potential of ideas expressed to be shaped by interaction and exchange with others (especially those who are dominant).
Core subjects and constituents of focus groups
The aim of focus group is to give the local community an opportunity to discuss the technical work and to describe their knowledge of local environmental issue. It allows the participants to create their own understandings and definitions centered around core subjects introduced by a moderator. The moderator asked questions to encourage group discussion, but the moderator's input is secondary to that of the invited participants. More precisely, the role of the moderator is to ask questions to encourage the group to speak more freely in a relaxed atmosphere.
The constituents of the six groups participating in the project were:
1. environmentalists and conservationists who are members of the city's municipality; 2. representatives of a community based around a housing cooperative located near the city center; 3. a community group in the Hashimeyah area near major sources of air pollution; 4. representatives of local environmentalists (specially members of environmental society);
5. a group consisting of public sector worker such as health specialists; and 6. a group from Zarqa's business community.
All discussion groups were run based around the circular format shown in Fig. 2 . Discussions started with what is known as air pollution issues. This was followed by discussion of air quality measurements and monitoring systems in the governorate. The group's attention progressed to the technical works and health actions that have been conducted by the governmental body in the governorate. The first group (environmentalists and conservationists who are members of the city's municipality) briefs the participants on the outgoing and ongoing air pollution management scenarios in the governorate. Then, an analysis of the subject under discussion has been performed by the individuals in the group and through the dynamic interactions between them. The discussions have been recorded, and the transcripts formed were the basic material for analysis Three major themes have been selected for the focus groups as outcomes of the participation process. The first theme relates to participation in local governance and environmental assessment. This theme considers citizen's views on the air pollution assessment work of the municipality in relation to its other duties (such as planning and pollution control), and it involves suggestions by the participants about how these activities can be better performed. The second theme presents the comments and suggestions made by focus groups on the technical aspects of the municipality's air pollution assessment procedures, on its adequacy and how it might be improved. The last theme brings together the citizens' understanding of municipality's air pollution assessment, how useful people find such information, and how the public can influence what is done and why. As mentioned in the section on public participation, the individuals do not form their attitudes in super isolation, but with regard to practices embedded in social networks of officials, professionals, friends, relatives, and so on, focus groups with existing or self-identifying groups represent an excellent opportunity to investigate the socially relevant views, values, and attitudes, which, taken together, help to create different knowledges.
DISCUSSIONS AND OUTCOMES OF THE PARTICIPATION PROCESS
There were many interconnected observations made by the participants and speakers during the discussion sessions. Most of the material presented here is directly connected to the issues of air pollution in the district such as pollution sources, pollution control and planning, adequacy of legislation, and public understanding and awareness.
Technical knowledge and air pollution assessment
Many members of the focus groups suggested that the city of Zarqa is heavily polluted. A comprehensive study carried out by Royal Scientific Society (RSS) during the period of 1996-1998 identified about 80 emission-related processes or basic sources in various economic sectors in the country (see Fig. 3 ). Data showed that the annual average emissions of air pollutants in Jordan were low compared with other developed countries. However, Zarqa governorate is considered as a heavily polluted area due to the existing of major industries and because of the large number of population living in this area. Results showed that several excedances in the concentrations of H 2 S and SO 2 occurred.
Recent data showed that the Hussein thermal power station is the major source of pollution in the area. In the year 2002, the energy harnessing, distribution, and consumption sector contributed about 18 million tons of gas emissions (87% of the greenhouse gases), while the remaining percentages were from different land uses changes and mineral industries. The survey carried out 3 years ago showed that more than 45% of the CO 2 emissions resulting from energy supply and conversion activities such as in the oil refinery and electric-power generation plants, which are located in Zarqa governorate. It is estimated that CO 2 emissions are increasing at an average rate of about 2-3% per annum. As shown in Fig. 4 , they are expected to be twice that for 1995 by 2015, when primary energy demand will likely be double the present rate (Ministry of Energy and Mineral Resources, 2000).
As shown in Fig. 4 , the energy demand in Jordan has been doubled during the last 20 years, and is expected to continue at the same rate. Hence, all energy forecast scenarios have shown that national consumption might double by the year 2020. The rapid increase in energy demand is attributed to high growth rate of the population, urbanization, expansion in economical activities in various sectors, and increasing dependence on electricity, which is the most flexible and clean source of energy from the customers' point of view. The estimated investment needed for increasing the capacity of supply facilities by 2015 is about US$2.5 billion, or even more depending on actual capacities and prices in the international market (Arab Bank, 2002) . This is considered to be the most important limiting factor due to scarce financial resources and serious prevailing national problems, such as poverty and unemployment.
In terms of pollution control measures, participants saw that the government of Jordan has assessed some pollution control measures for their appropriateness financially and technically. The most important of these is the energy efficiency and management plan, which involves a series of modifications in the units of energy supply chain such as gas operations, oil refinery and power generation, and the use of advanced energy effective technologies. It is expected that applying these measures would reduce the green house gases by at least 20% of the annual rate.
However, participants suggested that at present our policy makers are not taken these control measures sufficiently seriously. The reasons behind this fact are many, namely, (1) the lack of existing environmental legislation, (2) insufficiency of technical knowledge and experience, (3) lack of advanced mitigation technologies, and (4) lack of public participation and awareness. However, planners concluded that to achieve sustainable pollution control measures, the government should adopt a comprehensive program that meet social and economical developments of the country. Such program should be built on developing a trust and shared responsibility between government, pro-BDOUR ET AL. 456 ponent, and the affected communities-that is, the focus of community involvement should be wider than just preparing an EA report. Citizens, informed and active about impact assessment, can act as advocates for its use in decision-making processes affecting their lives to their political leaders who will require it from regulatory bodies. Also, sustainable development can hardly be achieved without stakeholder engagement and involvement in the impact assessment process (Briffett et al., 2003) . Environmental assessment with public consultation is an essential part of the process and system needed to make sustainable development happen.
Public understanding and awareness on air pollution assessment
Based on the discussion carried out during the focus groups meetings, it can be said that there is a lack of awareness of the environmental assessment procedures. The only way to overcome this situation is the provision of information on environmental pollution and control and free access of public to such information. Thus, governmental agencies such as the Ministry of Environment and General Cooperation for Environmental Protection should establish a data bank for mostly likely all pollution sources, mitigation measures, and appropriate technologies. Also, all governmental agencies are responsible of organizing seminars, workshops, and training programs for different categories of civil communities to educate people on environmental assessment. Furthermore, media and promotional campaigns should be implemented by all involved entities working in environmental assessment to create general awareness. The government and NGOs should encourage the establishment of citizen groups from local communities, which will be capable to educate people and provide them with all necessary tools.
Based on the subsequent analysis of the focus groups outcomes, this study suggests a framework for the enhancement of public participation in environmental assessment (as shown in Fig. 5 ). The suggested framework involved five fields that need a great attention and improvements. Table  2 summarizes the significance of every field in the proposed framework.
This framework advocates an approach that embraces the concept environmentally sustainable development, where civil communities and governmental sectors combine their knowledge and skills for the long-term good of the country. Central to this, is strengthening the capabilities of affected local communities that serve as collaborating networks and whose primary role is to facilitate information exchange, raise awareness among all levels of stakeholders, and coordinate training and skills development programs.
CONCLUSIONS
Jordanian citizens are commonly engaged in development issues through public meetings conducted within some communities in the project vicinity. The rationale for these meetings is to get hold of the public's position on significant issues. Most of these consultative meetings do not have record keeping mechanisms about the populace consulted and the issues tackled; thus, it is difficult to determine how effective public participation has been.
It became apparent from the responses that the limitation of the public participation process includes factors regard- ing the conflict between stakeholders, which is a consequence of inadequate definition regarding the purpose of public participation, the not clearly defined roles, responsibilities, and duties of the various stakeholders, or the lack of minimum performance standards.
It is clear that the Jordanian government has a high level of commitment to embracing the concept of sustainable development, and international support will continue to be vital to converting that commitment into sustained and productive action. There has been notable progress in Jordan in terms of arrangement of law, policy, administrative procedures, and government institutions to implement environmental assessment. However, the capacity to administer, guide, and review environmental assessment technical reports is generally inadequate. There is even less capacity to monitor the implementation of environmental assessment and management and to ensure that developers are complying with the conditions of approval laid down by the government. The existing capacity gaps are compounded by the ever increasing demands placed upon the authorities by new development initiatives, various donors, and development agency requirements, more complex environmental issues and an increasingly articulate civil society lobby.
Thus, a comprehensive framework is suggested to bridge the existing gap and to enhance public participation process, which ultimately will lead to sustainable environmental developments. This framework advocates an approach that fosters the concept environmentally sustainable development, where civil communities and governmental sectors combine their knowledge and skills for the long-term good of the coun-BDOUR ET AL. 458 Table 2 . Importance of the five fields embedded within the proposed framework for the enhancement of environmental assessment enterprise.
Field

Meaning Anticipated outcome(s)
Human try. Central to this, is strengthening the capabilities of affected local communities that serve as collaborating networks, and whose primary role is to facilitate information exchange, raise awareness among all levels of stakeholders, and coordinate training and skills development programs. The proposed framework focuses on five main fields, namely, human resources development, organizational architecture, policy development, education and training, and public awareness.
